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(54) Title : PEPTTOE CAPABLE OF I^^DUCING IMMUNE RESPONSE AGAINST HIV AhTOAroS PR 
OR REMEDY CONTAINING THE PEPTIDE 

(57) Abstract 

A peptide which is a fragment of the whole protein of HIV, the fragment having a sequence of 8 to 11 
consecutive amino acid residues, corresponds to an HLA-binding motif, is in fact bound to HLA, and can induce a 
killer cell that targets HIV-infected cells. It is efficacious as an AIDS preventive or remedy. 
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t V^^'^±'0 ^ J^:^ (Human Immunodeficiency Virus. JgiT TH 

I vj tmr^^) 9 y/N-^'CD— gi5«i«®T ^ yg?ia^j^t>-&. h i vic^f-rs 

(Acute Immunodeficiency Disease Syndorome. J&IT 
TAIDSj iBSf^-tS) ii. H I V®^^{Ccl:oT^L;SI^^-T?feSCi«J: 

i^K^$i^> (OT taztj tmsi^^s) . iJ^>f7=^^^->>ry v/:^ (OT td 

ms^EcDf^^Wi^M . H I V©^S^lc«fco-C^i;-5i^^^^^{c?&||ft- ^Ct 

•t^m,B^i:^m^m^'±?>:^^ (Proc. Natl. Acad. Sci. USA, 84, 1434, 
(1987)) . HIV t^m^^^W-o-^Jl^f^t'COmmO^ JUX^m^^^TZT a - 
^ (Science,232j^ 238, (1987)) *<%x.^>nS*<. ^iSfi^Ja^tt^^^^^JCti^ffl 
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ffll^'5i:l>-9TT/'D-^(Proc. Natl. Acad. Sci. USA. 84, 6924,(1987). Ann. 
Int. Med.. 114. 119. (1991) . Nature, 355, 728. (1992) ) o mhIl:<U^ihtL 

ii'OU iy-T^ ^ JlX'PB C emu ifCOm.^K.^'y ^ ^> : t 

5lioI^^<£'7^ •>~T':7^y|/X (Nature. 332. 728, (1988) ) ^BCG^ (Nature, 

351. 479. (1991)) <Di&BrFi^H I Y m^CO-^M&^Wim^m^ii^^mM^ it ^ 

'^-r-SWtfett (Lancet 337.1034,(1991)) {i>tS.<th^tXKitih>nfz'7^ 

SlliLTffll/^S:^rj* (Proc. Natl. Acad. Sci. USA, 89,2546.(1992)) tm.^ 

S (Proc Natl. Acad. Sci. USA. 86.6768.(1989)) o 

#655-86 61M(1993). HHWM • OjJUiEx Bg^ <t 2 0 # 

55-62 H> A. T. Profy;BI Omedica 8 # 1 3 3 - 1 3 9 MiclHtfe 
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s^^^tt^^Sct 0 hmmm^^w^-^^mmmm^Tmrn (cytotoxic t ceii. 

CTL^^*<i^^^Kr{cMi|T*5C«i:*<^#$nTl^S (J. Infec. Dis., 
164.178,(1992)) o 

xmtCibiZH I V{C#Mfi<I^<i:CTL^P-><£:fPi!iU -ecDCTL a->*< 
MfSI-rSfitHo^h' h-y^■llS-rS(hV^•5:l5'a^<hor^.^:^ (Proc. Natl. Acad. 
Sci. USA, 85,3105,(1988)) o Z<D:^'mXit. i!c^<©t h&MmfLm C&Tf 

CTL«:mMlia^{C^^$tl5^ilffi«ll3S^tttiT:0^^{* (OT TMHCj 

xmmmm^:^m-t^i)K m%<^u.ii cp^xi mMizt^^ Lx^mmTF 

(1— ^©^flijtt (^^-:7) *<*SC<h*<*iJH^LT^^ (Nature, 351, 290. 
(1991). Eur. J. Immunol. . 22, 2453, (1992). Nature, 353, 326, (1991). Nature, 
360, 434, (1992). Immunogenetics, 38, 161, (1993)) o 
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mm LTl^S H L A ^ 7 X I ^tHKItCiiS^^S^fig^rf^ K^S*^ L. 
xmiRLfz^^^Zfi' H L A ^ X I titlltCiiS^ Ltim^^^zf^ K 

;&^*l#07^*gl(a U LT C T L ^mmX'^ S tsO^^t^t A I D S ^E«r • 

i^mM t Lxmmx$> s <h $ n^©-e* 

^t;ta:A I • mmm^mm-t^o 

miii. RMA-S-B* aSOlSBHaJiJCiittSHLA-B* 3501tftj^®^^ U 
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f- K2 8 H (LPGPKFLQY) . Oti 3 7 F (LPFDFTPGY) . 

5^ KM P - 1 (KGILGKVFTLTV) (DmUOiZX?, H L A - B ' 3501^^ 

m 2 {±. Kc LTHIV(B35)-16^ffll<^/ci 

4^ U IxiO's 2.5X10' feSl,>«6. 2 5X10' ^@CD 3 

mife^ffli.^yr*<x m\z.7r^^ici^mmt^mf^'^m'momt \ x i o* -li^sfflsa 

EI3«. '^y^^ K(!: LTHIV(B35)-18 ^m\^izt^(Ommmwm^m'&L^'^ 

•to •«:^i3^fi*ji8Bi!a*^T2-B* 35oiaa8aoii^x o\tmw^mmmi3<T 2m 

/N'^ti. IX 10'^. 2.5X10' &Sl*Ui6. 2 5x10^ <@® 3 SPgOJfflSaSc 

ia{c^$n-2.#^6<i«^?gttoM«i X 1 0" 

gI4 (is ^Tf^ L-CHIV(B35)P0L-20^ffll^y;:i#(D#Mfi<J^!ia^?£14^ 
^■To •«:m^:mfi«Iiffllia*<T2 -B* 3501«BBa©i#^. Oti^ia^fi^imd^T 2 

1X10*. 2. 5 X 1 0 ' *>5l.ni6. 25X10' 3 g:P^®Sffll!a 

ti[^ffli^^c*>\ m\^7F^ti^mm.mmu^m'&L<omti x i o ^ ^osfflna^ffl 

UlV(D±fz^^il:<^t. M;tti. Nature Vol. 313, p277-283(ig85) ^Proc. 
Natl.. Acad. Sci. USA Vol. 83, p2209-2213(1986) ^ii' {Ctetg^nxi^-So * 

1 im. L < ti 9 ii- 1 1 m<DT i ymcDm^-t^ym^fi^^t^^zr^ Kt?*> 
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1 1 ®®T ^ y^ge^iJT^oT. 2||g;&<Pro. C5fc^*<Tyr. Leu^ 
I 1 Me Ph eS.t5A 1 a^M^^.i^Sf^M^^ti'tl'ST ^ JW^X$>^h(D. 
2#g3{><Pro. A 1 aS.D^G 1 y*^^>^<^5Sf*^^>S(^t^ST ^ C 
5feJS*<I 1 e> Leu. VaK P h eS.y^M e t T&^b^iS^i^bSf^nST ^ 
y^T^-S^s©. 2#g*<LeUx VaK T y r BlO'P h e *^t>^<i:S^A^t>S 

HLA*S^*^-:7{c1S^'>^y^ K*<ll|g{iHL A{;iife^-rS*>S*>«. 
mtL-Cit. RMA-S-B* 350im. RMA-S-B* 5101ifflflaac5RMA 

-s-A* 3mmi&ti^i!)<$iifi^n. ctie»«. hla-b' asoiae^. 

HLA-B' 5101it<K^-^HLA-A* SlOlit^S^^. RMA- SmiH^l^mAt 
^Ztlz^K>^^l^n?>!ltTb<X'^^o t^. RMA-Sm^li. Ljunggren et 
al., J. Immu-nol., 142^^2911, (1989) ICIBtfe^nxi^ So 

*ffliia<£:^fi<i ft?>^^ -mm^mm' L^?>zt * s o 

CCD J: 5 nc'^^/'^ Ki LT{i> i5^J#-^ 1 5&^^ 6 3 CD^-^^ K^^aj^-^S C i 

Ba^j#-i- 1 :(>^t» 2 A<Dr>-^\i^-fn7b^<DT I J mmm'S:'^-t ^^^^^ Ktix 

HLA-BSSOmilfC^g^-rS'^y^ K-Z?*>oT. RMA-S-B* 3501iffllia^ 
mm^'^-t^^-:^'f- K(i. HL A-BSmHtc^g^-rS'^y^^ KT'*>oT. 

RMA-S-B* 5mmfii^'S:mmLxmh?nfzh(Dx^^o Befij#-^4 7*^ 

t>6 3©^-^l.^-m*^©T^ /^ae^J^W-r-S^^f- Ktix HLA-A3101$tJl 

{c*s^^s^7°5^ KT*oT. RMA-s-A* siomn^'^mmLxmi^ntzh 
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So 

#-1-4 ®T ^ y^lE^J^W-r-S'^y^ K^=i- K-rSDNACDi^Ji LTti. IB^J 
#■^6 5 0^SBa^J^W-r-5DNA7&<*Sc BS^J^-^SOT ^ y S?ia^J<£rW^'5 
^T'^ K^3-^ Kt-SDNACD^IiLTti. ge^J#-^6 6 CDigSMe^J^Wr-S 
DNAA^^So 

Lx^mzmmx^?>o mm<Du^7^ytLX(Dmmii^':^f- ymm^^<D-t^. 
i^tzim^tm&jmtthizmi^x^^-t^cthx^^u mmf£t'(D:^m 

t» ©ig^M/j: t'X&^ LT t> J: V btlS o t9:-^«(i 1 IeIO. 1 

itm^^m. mt£t'(DmMm^im^xmmz't^ts.t'x^< . m^i^mmhco 
it^mxih K> ±M^SL^■■:f^mx?^mtfihm.mum.'&mmtti\,^^ 

Morein«i{cJ:»9MM$n/=Qu i 1 1 K t.\^ o ^l^t)-^ ^\^^\.fz I S COM 
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(Innnunostimulating complex) (Nature. 308. 457. (1984) > Nature, 344. 873. 
(1990)) . -y-^fx^V^CDQS- 2 1 (J. Immunol. . 148. 1438. (1992)). U;f^V — 
A (J. Immunol. . 148. 1585. (1992)) . 7K®?^kT;l/ ^ --i? A (T5A) . KLH 

(Keyhole Lympet Hemocyanin) (J. Virol. ,65, 489, (1991)) tS^^ij^mX'^ 

c 0 J: -9 n*::^^-:?^!*!^ {c c T L ^<£ t'(D^mm^'^mmr' ^^ct it±mm<D 

^M^no^^fXW^'^ Science, 255. 333. (1992) ^Ci'tC t>i6^^>tlTl^'So 

i^izmm-t?>^tMX'^^o ii&oT. HLA-B* ssoi^.^m-t^^mm.v > 
ws^m^ 1 2 4 ©-5 ^i^-rn*^©T ^ jmmn^m-t^^zr^ 

:mT-^J§#LT?tt»tLS«Bl!ai^^ttT»^«:A I D S 7 t LTffll>S C 
ifc-etSo lliS{C{i,SL#*^gltoU >^^•^l 0^ *^t»l 0' i@{C^^^:ff^K 
0.01*M^lmg ^lB^XW^?iii)^i^ \ S^SL^^M#i^M4'{cS^f ^-5 
t»{Ci!flglx.-r>':J'-n-r^>2 (recombinant I L - 2 ) ^50U/ml i 

^zff- K 1 ugM\^m^fzi^m^xmMmmm^mLfii)''ii>m^^m^Lxmk 

tLxnm^nxisK). ^S#FB^T«<i:<^t>tlTV>'5:^j4-e*'5 (New Eng. 
J. Med.. 313. 4185. (1985). Science. 233, 1318, (1986)) o 
* tz^mnx^n i^ib^iz $ tl/c C T L i e h 9 iy^T ^^Jl:^^BCG 

mm.^:^^'7^^yt£t'xh'^m:immx^^o -tf^tD-^ctn^omm^^rfi^ 
f->izi^\.^xmm.^'^^mm^^^ >^<i^mB^^izmn^m Tb^ih G 3 ©9 
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6 Q 2 etcl^Ll^o B CGSffi^^^yi^^^tcol^Tti J. Exp. Med.. 
im_197,(1993){C#Ll^o S^:^i*{iiiS0Sig^BCG'7^^>(cm 

T\.^?>Bmi^i,immmp(kom.^m<^ . ftmm 9 ^ ^ > i LTtittfi{c^f -5 'i:^ 

W*^*So BCG'7^f->{Col^T{iCCD.t-5^i»^«J{it/f;'j:i*^o Z.(D2;i^t05 
rn^^m^ CThU i^<D^^§cJ$^^^mm'^ ^ S C t (i Nature, 332. 728, (1988) 
^ Nature, 351. 479. (1991) ^j:<i: {c^^tlTl^So 

mmmi 

(1) HLA-B*3501ijg-^eBt?dl^y^ KO*^-7 J:«9HL A-B*3501*§^ 
©H I V^y^ K©it^ 

HLA-B* 3501*g^Sei;id[^^:/'f- K®*^-7«J!s4Sfr{CBJt,:(,N{c$n-C*J 
«9 ( Nature. 360. 434. (1992). Immunogenetics. 38. 161(1993)) . ^(Dl^W^X^ 
H I W^y^^i^^^^f^ KO-^^SBiaH'^T'^ Ki|5l^{C8*Nb> 1.2^@cDT 
^ K-T?*oT. 2#@*<Pro. C5l?^*<Tyr. Leu. 

I 1 e> Me t. Ph eCDo-^©— o^|>o^fc<D*<HL A-B* 3501{CigAL 

^*<$tlTl^S®-e. COSe^J©4'*^t»HL A-B* 3501iis£^SBtn:ll'^y5^ K 
O^^^-^i^ife-^StO^igaflliLTto ARV - 2;^H I VOiJ' 

-f^ v^mw-'m^m%<D^f=f- k -> >-trif^ -r-^fi^ h l a - b • ssoitit 
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HIV(B35)-1 
HIV(B35)-2 
HIV(B35)-3 
HIV(B35)-4 
HIV(B35)-5 
HIV(B35)-6 
HIV(B35)-7 
HIV(B35)-8 
HIV(B35)-10 



RPGGKKKY 

VPLRPMTY 

TPGPGIRY 

PPIPVGEIY 

GPKBPFRDY 

QPKTACTTCY 

NPPIPVGEIY 

EPFRDYVDRFY 

TPGIRYQY 



HIV(B35)-11 
HIV(B35)-13 
HIV(B35)-14 
HIV(B35)-15 
HIV(B35)-16 
HIV(B35)-18 
HIV(B35)-19 
HIV(B35)-20 



PPFLWIMGY 

PPLVKLWY 

NPDIVIYQY 

EPPFLWMGY 

TPPLVKLWY 

EPIVGAETFY 

EPFKNLKTGKY 

IPAETGQETAY 



HIV(B35)GAG-8 

HIV(B35)GAG-13 

HIV(B35)GAG-20 



TPQDLNTML 
NPPIPVGEI 
GPAATLBBM 



HIV(B35)GAG-21 
HIV(B35)GAG-26 



GPGHKARVL 
APPBESFRF 



HIV(B35)P0L-1 
HIV(B35)P0L-7 
HIV(B35)P0L-9 



LPGRWKPKM 
VPVKLKPGM 
GPKVKQWPL 



HIV(B35)P0L-20 
HIV(B35)P0L-27 



SPAIFQSSM 
YPGIKVRQL 



HIV(B35)ARV2-1 
HIV(B35)ARV2-2 
HIV(B35)ARV2-3 
HIV(B35)ARV2-4 
HIV(B35)ARV2-5 
HIV(B35)ARV2-6 
HIV(B35)ARV2-7 
HIV(B35)ARV2-8 
HIV(B35)ARV2-9 



BPIDKELY 

EPVHEVYY 

QPRTACNNCY 

VPLDKDFRKY 

RPWLHSLGQY 

RPQVPLRPMTY 

RPNNNTRKSIY 

FPVRPQVPL 

RPQVPLRPM 



HIV(B35)ARV2-25 
HIV(B35)ARV2-26 
HIV(B35)ARV2-27 
HIV(B35)ARV2-28 
HIV(B35)ARV2-29 
HIV(B35)ARV2-30 
HIV(B35)ARV2-31 
HIV(B35)ARV2-32 
HIV(B35)ARV2-33 



EPIVGABTF 
QPDKSESEL 
LPPWAKEI 
VPRRKAKII 
DPGLADQLI 
TPKKTKPPL 
PPLPSVKKL 
FPRPWLHSL 
DPNPQEWL 
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HIV(B35)ARV2-10 RRPMTYKAAL 



HIV(B35)ARV2-34 KPCVKLTPL 



HIV(B35)ARV2-11 YPLTFGWCF 



HIV(B35)ARV2-35 CPKVSFEPI 



HIV(B35)ARV2-12 LPPLERLTL 



HIV(B35)ARV2-36 RPIVSTQLL 



HIV(B35)ARV2-18 TPSQKQEPI 



HIV(B35)ARV2-37 DPEIVMHSF 



HIV(B35)ARV2-19 YPLTSLRSL 



HIV(B35)ARV2-38 LPCRIKQII 



HIV(B35)ARV2-20 LPGKWKPKM 



HIV(B35)ARV2-39 SPLSFQTRL 



HIV(B35)ARV2-24 IPLTEEAEL 



(2) HLA-B* 350l^t(D^^Hiy^^i-V<Df^^m& 
^^LtzHlV^zf^-h^ib^m^-t^i)^^. HLA-B* 3501^^^LTl^S^ 

xmrn^ R M A - s I ^xm^ l tzo 
2-1. RMA-s-B* 35ommor^m. 

HLA-B' 3501it^« C (D^xM^S: Tl- ^ 5 t h (D^mM. U 
{*:DNA*^^>JB^M{-ii^'&$:tlTl^S:^r^ (Ooba et al.. Immunogenetics. 30, 76. 
(1989)) {Cj:«9^n-— -SCid^-e^So -^nc^^-^HL A-B* 3501i/yi 
<£:t>ot hcD5fe|glfilU >/^•^<i:Om&{cJ:^)^fe^*:DNA^Pi$^. mmmM 
E c o R I xmitWy 3^^^nWML>'\Z^K>%. 0-8. 5kb (D^)^^ntZo COD 
NAWf>T-^:7r-i^'^^^-A ZAP (m#l**t J: «9 BIA) f^lf A L y y A 5 

U-^f^fifeLjto CO-^^ry^ U-^HL A-B 7 c DNA (Coppin et al. . 
Proc. Natl. Acad. Sci. USA, 82, 8614, (1985)) ^:^o-r<!: LTX^ U > 
^LHLA-B* 3501ite^^to^n->^#/io n^tlfz^&f-^RUh- 
SSHBS (LJunggren et al.. J. Immunol. . 142, 2911, (1989)) {celectroporation 
j*{cJ:«9itfe^^ALx l^^«Bfl&^tn:HLA-Bw6#^a->'tn:{*:. SFR8 • 
B6 (ATCC HB152) ^fflV^Tf lowcytometry K^^XM^LfZo RMA-S-B* 

■^FBRM BP-4727;6<f^-^$nTl/^So 

2-2. RMA-S-B* SSOlifflfl&^fflV^^H I V^fijc'^y^ KOHLA-B* 35 
01$tll-vO$±^aiJ^ 
RMA-SMflS{iTAP (Transporter Associated Protein) titH^^^^L/c 
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mmLtzmi^iti&\^^ji'X'Li}^mm^m±iatmm.Ltsi\.^o L*^Li£^a (2 6^) 

iC^m.-t?>Zti)mi^tlX\.^^ (Ljunggren et al.. Nature. 346. 476. (1990)) o 
RMA-S-B* 350imTt)l^i^{cHLA-B* 3501tnjl{i2 eVX-^mt 

T-rSo tfz2 GVX^mLXio^^^tzRMA-S-B* 3501jfflSa±©H L A- 
B* 350ltnM(Dmmit3 lViZSmf^iS< CchlciJ;*?. 3 Tx:x^mLfzm^t 
|SIL:{c^31*(iig;< ^i-So Lib^LtSi!}<h>^Zff' K*<*§^ LTl^/iV^H L A - 

B* miimizm^i^1ja^tz^zfi'h'i)<m^-ti>t. ^:fi'h^(Dm^LtzHLA 

-B* 3501tTjl{i3 lVKm^^X^m^^-fm^mMi)<Ufztl^o mUiHLA 
- B • 3501tn:ll*S^tt©* S S K 2 8 H (LPGPKFLQY : iT^ytpA 

■e^^^tl-S) . 3 7F (LPFDFTPGY : ^"7 7 4»0-^?^^$nS) iisg^tt© 
/iri^'^yf- KMP- 1 (KGILGKVFTLTV : ir^ytpnxmm^tl?>) (DmM^Ji^ 
HLA-B' 350mm\^^J\^(Dmti::-D^^Xm^tzh(OX. HLA-B* 3501t/i 

ntZo HLA-B* 3501trdlijS^tt©* S S Biiill^y ^ K 2 8 H. 3 7 F <i:. 
Ig^ftcDi^il^'^y^ KMP - 1 lz-o\>^Xli Nature. 360. 434. (1992). Immunogene 
tics, 38,161(1993){CfB<fe$n-Cl>So tlfeoTC©m^|^^ffll,^S C (hJCj; «9 tl 
CtbX. ^*^t>^ra^y::^y^ KOHL A-B* 3501-N®*g^^tt^H L A - 

B • zsommzm^zff- k^aq^t 2 e ^-e 1 f^m. ^(d'^ 3 7 3 i^Pa^gv> 

/r^lCtn:HLA-Bw6*^n-yt;tf*> SFR8 • B 6 iflow cytometry^ffl 
l.^THLA-B* Z^Q\^(om^ly^)\^^m^-t^Zt\z^K>n'^fZo ^<j:fc\ A 

[t^^^ K#N^An©=i > h o-;k K^j^j&n-efe «9 2 6 T;-e<D* 

5 8S^©H I V^T^f- KCDHLA-B* 3501tn:ll{C*ff -Si^^^jiJ^L/iii 
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C^. ^2 {C^-rJ:-5{C2 6@S®^y^ KA<*g^L/Cc 



^ 2 




^zT^ K 




g 




HIV(B35)-3 


TPGPGIRY 


nef 


133-139 




HIV(B35)-14 


NPDIVIYQY 


pol 


330-338 




HIV(B35)ARV2-8 


FPVRPQVPL 


nef 


72-80 




HIV(B35)-16 


TPPLVKLWY 


pol 


574-582 




HIV(B35)-18 


EPIVGAETFY 


pol 


587-596 




HIV(B35)-20 


IPAETGQETAY 


pol 


804-814 




HIV(B35)POL-20 


SPAIFQSSM 


pol 


311-319 




HIV(B35)ARV2-11 


YPLTFCWCF 


nef 


139-147 




HIV(B35)ARV2-19 


YPLTSLRSL 


gag 


486-494 




HIV(B35)ARV2-25 


BPIVGAETF 


pol 


587-595 




HIV(B35)-7 


NPPIPVCEIY 


gag 


255-264 




HIV(B35)-8 


EPFRDYVDRFY 


gag 


293-303 




HIV(B35)-15 


EPPFLWMGY 


pol 


379-387 




HIV(B35)-19 


EPFKNLKTGKY 


pol 


587-596 




HIV(B35)GAG-20 


GPAATLEEM 


gag 


340-348 




HIV(B35)GAG-26 


APPEESFRF 


gag 


459-467 




HIV(B35)ARV2-1 


EPIDKELY 


gag 


479-486 




HIV(B35)ARV2-2 


EPVHEVYY 


poi 


467-474 




HIV(B35)ARV2-4 


VPLDKDPRKY 


pol 


273-282 




HIV(B35)ARV2-6 


RPQVPLRPmT 


nef 


75-85 




HIV(B35)ARV2-9 


RPQVPLRPM 


nef 


75-83 




HIV(B35)ARV2-12 


LPPLERLTL 


rev 


75-83 




HIV(B35)ARV2-24 


IPLTBEAEL 


pol 


448-456 




HIV(B35)ARV2-33 


DPNPQBWL 


env 


77-85 




HIV(B35)ARV2-36 


RPIVSTQLL 


env 


255-263 
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HIV(B35)ARV2-38 LPCRIKQIl env 413-421 



(3) HLA-B' 350m^^Zf^ h^^m^'fzH I y^^m^ib^i^<OCTL<Dmm 
HLA-B* 3501^to/i3 AOH I Vjg^.il#> M#A (HLA-A 2 4/ 

3 1. B 3 5/6 1. Cw3//-) . ll#B (HLA-A24/26.B35/ 
6 1. Cw3/-) fc<fc?/ll#C (HLA-A 2 4/2 6, B3 5/5 1. Cw 
3/-) *^t»y V^N'^^^ilLfco U WN'^O^HtiiiSOFicoil-Conray Jtfi 

(1987). ff^^b^i^^Sll2- 5>^^^iK^r m]^^b^l^A (1989)) iZ^-.fZo 

i-ut>-^^^<v yiM&m^r-mitsL^. ^S:^^7K-e?&!§^x Ficoii-Paque^il^gs 

(Pharmacia ?!) ±{cMJi^4^ 0 x g 3 0 ^^^a-^rigvC^L/lo 4^Fh1^©U 
^a^^-^f'^y h-eiElJR. 2Jfe#LTOT{-fflt^/io 2 4?ti§«yu- h©#well 
{C 2 X 1 0 * ^CD U >/^^^AtL$ is>{C t h® recombinant I L 2 *J JiC/^-^Jlfe^ 
zf'f- h'(DM^Mmit)<5 0 U/ml*;J:Cf 1 Mtc^tS J; -5 tcPS!! Lf:R PM I 

1640 ( 1 0 %FCS#) ^mm.'V^m-t^o 2B-3B*5^{::> 5 0 U/mi^g 
JgCD I L 2*<AoTl>5RPM I 1640 ^S?^^^«A>X.So 1 ilPe^^fC. 

PHAumwLLtzo-^ikmmmmLtzJ^E.*) (i x i o* ) ti /^m®^ 
iMmmmL. cTL/£tt^ffiij^L/;io 

(4) HLA-B* 3501*t^'^yf- K^ffll^T^^$n/::CTL{Ccl:S^liai^^S 

4-1. T2-B' 3501ittifla©fP^ 

TAPinJliiUKi^^Xat h U >/^•m:^T2« (Salter et aL.EMBO J..5j_ 
943,(1986)) {CHLA-B* SSOlit^K^^electroporation iSf^ct «9 itlS^^A 
L> H^iiH&^SFR • B 6#^n->tn:{*^fflV^Tflowcytometry fCtoTS 
^^LAio COiaBfla^T 2 -B' SSOlSBllSi^^ L/Co T2-B' 3501«{iM 
^X||S^SI^#X^Xl|gt^f5W^m{-^lt$nXfcO. ^i€#-^FERM BP-4726 

HLA-B 3 5©,il#*<H I VJC^S^LItS^ L/cJi^. H I VKmmLtz') > 
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T2-B* 350im{l. (2) T^L/;RMA-S-B* 3501«<t|5l^lC. 2 6 

4-2. cTL(Dm?mm^^(Dm^ 

1X10* ^®T2-B* 3501^i)ja^b^C^^T2«^l 0 0 /z C iCDNa^" 
CrO, 2 6 °CT 9 0 :a-FBmft L.-E:©^ 1 0%FCS^WRPMI 1640l$SJST 
3 Isl^Sfc^LaiSj^fl^IfflBSi-rSo 9 6 Kru- \^(D^Kiz 5 0^1 
^m^^tz5xi 0' (T2afeSl^{iT2-B* 350im) ^ 

uim^Z O^Ph^. CO2 ^'>+i'<-:$'-«gL^^. Itlll©'^:?'^ K-ZflU 

ssLLxmmLfzmm^^') >^<n^ ixic. 2. 5x10^ ^si^we. 2 5 x 

-^~{C4NfPBlSJcfiL/Co ^0^#7A:0^»®^ft/£ (1 OOfil) ^fo. iS 
#MMW§Stt= X 1 0 0 

" c r (r>^^mm. m.i^m^mtmmmz^^m'^u ^ u h > x - 1 0 0 ^s- 

ii$m^-l2I2. 3&0^4{l^-^o 13 2 iSHIV(B35)-16 (iejlj#-t3) , Ig|3«Hl 
V(B35)-18 (E3?iJ#^4) . EI 4 {iHIV(B35)P0L-20 (ie^JS-t6) ®^m-efe5o 
^fiSt'^r^ K*<^^L/-cT2-B* 3501«^-{»S-r5CTL©i|#{CCtl^)^ 

mmx^^i)<^tAZ-^\.^xm^fz.^ CCD-p^H I VIcS^^S^feSfS^^MSTt 
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^ 3 





^•fi- K 


Be n 


W. 




HIV(B35)-14 


NPDIVIYQY 


pol 330-338 




HIV(B35)ARV2-8 


FPVRPQVPL 


nef 72-80 




HIV(B35)-16 


TPPLVKLWY 


pol 574-582 




HIV(B35)-18 


EPIVGAETFY 


pol 587-596 




HIV(B35)POL-20 


SPAIPQSSM 


pol 311-319 




HIV(B35)ARV2-11 


YPLTFGWCF 


nef 139-147 




HIV(B35)ARV2-25 


EPIVGABTF 


pol 587-595 




HIV(B35)ARV2-4 


VPLDKDFRKY 


pol 273-282 




HIV(B35)ARV2-6 


RPQVPLRPMTY 


nef 75-85 




HIV(B35)ARV2-24 


IPLTBBAEL 


pol 448-456 




HIV(B35)ARV2-33 


DPNPQEWL 


env 77-85 




HIV(B35)ARV2-36 


RPIVSTQLL 


env 255-263 




HIV(B35)ARV2-38 


LPCRIKQII 


env 413-421 



|njimJ-MN:^. NDKt5^> HXB 2 5^H I V@e3?lJ{Col^T:^f^L> ^4 {w^-r 

m 4 





K 


Be 


^ M 




HIV(B35)GAG-24 


FPQSRTEPT 


gag 450-458 (MN) 




HIV(B35)P0L-5 


FPISPIETV 


pol 155-163 




HIV(B35)-17 


VPLDBDFRKY 


pol 182-191 (HXB2) 




HIV(B35)-29 


EPIIGAETFY 


pol 586-595 (NDK) 




HlV(B35)GAG-9 


HPVHAGPIT 


gag 21 9-227 (MN) 




HIV(B35)GAG-29 


YPLASLKSL 


gag 490-498(MN) 



1 6 



wo 95/11255 



PCT/JP94/01756 



i&m^^ HIV(B35)-9 KPQVPLRPMTY nef 73-83(MN) 

HIV(B35)-12 EPVHGVYY pol 466-473(NDK) 

HIV(B35)-25 NPEIVIYQY pol 329-327(NDK) 

HIV(B35)GAG-4 VPIVQNIBG gag 135-143(MN) 

HIV(B35)P0L-26 LPEKDSffTV pol 401-409 



ll»J2 

HLA^^t^-7iLT. 8{i-l 1 tI©T^ y®2Be7iJT*)oT> 2#g;&< 
Pro^ Al alkZfG \ yib^ihfi^Uib^ihmiitl^T ^ jmX'^Ki. C^mi>< 
lie. Leu. VaK P h eSL?/M e t ^m^^C -SS^d^^StftlST ^ y 
i^?>HL A-B5m^WW.^^i- K0^5^-7^ffll\ j&>oS F- 2;^H I VO 

ibXM5iZ7f:-ro RMA-S-B* SlOlMti. ilMXllK^I5I^^I^ 
XM^mm^mi^Wii^tlXisK). SI£#^FERM BP-4834*<ft-^$nTl/>5o 

m 5 





Be n 


tiL m 


HIV-B35-GAG-I3(A55) 


NPPIPVGEI 


GAG255-264 


HIV-B35-GAG-29(A69) 


YPLASLKSL 


GAG490-498 


HIV-B35-P0L-5(A74) 


FPISPIETV 


P0L155-163 


HIV-B35-PGL-7(A76) 


VPVKLKPGM 


P0L163-171 


HIV-B35-P0L-26(A95) 


LPEKDSWTV 


P0L401-409 


HIV-B35-SF2-8(C-1) 


FPVRPQVPL 


NEF71-80 


HIV-B35-SF2-21(C-7) 


YPLTSLRSL 


GAG486-494 


HIV-B35-SF2-27(C-12) 


LPPWAKEI 


P0L743-751 


HIV-B35-SF2-32(C-17) 


FPRPWLHSL 


VPR34-42 


HIV-B35-SF2-35(C-20) 


CPKVSFBPI 


ENV208-216 
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HIV-B35-SF2-38(C-23) 


LPCRIKQII 


ENV413-421 


HIV-B35-33(C-31) 


YPCTVNFTI 


ENV618-626 


HIV-B35-34(C-32) 


LPALSTGLI 


ENV682-690 


HIV-B35-36(C-34) 


CPSGHAVGI 


ENV1171-1179 


HIV-B35-39(C-37) 


IPTSGDWI 


BNV1426-1434 


HIV-B35-50(C-48) 


LPPTIGPPI 


ENV2316-2324 


HIV-B35-55(C-53) 


APTLWARMI 


ENV2835-2843 


HIV-B35-56(C-54) 


EPLDLPQII 


ENV2874-2882 


HIV-B51-3(H-3) 


NANPDCKTI 


GAG327-335 


HIV-B51-7(H-7) 


TAVQMAVFI 


P0L989-997 


HIV-B51-9(H-9) 


RAFHTTGRI 


ENV316-324 


HIV-B51-10(H-10) 


YAPPIGGQI 


ENV432-440 


HIV-B51-11(H-11) 


QARQLLSGI 


ENV539-547 


HIV-B51-12(H-12) 


VAQRAYRAI 


ENV831-839 


HIV-B51-13(H-13) 


RAYRAILHI 


ENV834-842 


HIV-B51-29(H-18) 


VGPTPVNII 


P0L133-141 


HIV-B51-32(H-21) 


QGWKGSPAI 


P0La06-314 


HIV-B51-43(H-32) 


VGGLVGLRI 


ENV688-696 


HIV-B51-53(H-42) 


DARAYDTBV 


ENV56-64 


HIV-B51-54(H-43) 


NALFRNLDV 


ENV171-179 


HIV-B51-70(H-50) 


IPLGDAKLV 


VIF57-65 


HIV-B51-71(H-51) 


GPCTNVSTV 


ENV240-248 


HIV-B51-83(H-63) 


CGHKAIGTV 


P0L123-131 



HLAig^^5^-7i:LT> 8®— 1 H@©T ^ ySfE^iJT^oT. 2#g*< 
Leu. VaK Ty rS.O'P h e*^<^^d:S«^;6^^S{^n5T ^ C 
^i)^h rg-C=*aHLA-A* 3101^^1^:11'^^^ K©^-^-7t:ffllK 
MN*5^H I VOiS'^/N'^ie^iJXfiSF- 2«cH I W (Di^ y^<^WM'BLXfRMh- 
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s-A* 3mmji^m^^fz&.mtmmm i tmmi^Lx. h i vizi^-r^^mm^ 



^ 6 







& m 




C-119 


IVMHSFNCR 


ENV373-381 


3. OX 10-' 


C-121 


VLAVERYLR 


BNV579-587 


9.0X10"* 


C-117 


NYRLIHCNR 


ENV193-201 


1. 1X10-* 


C-104 


MVHQAISPR 


GAG144-152 


1.4X10-^ 


C-114 


SVkKLTBDR 


VIF165-173 


1.4X10-^ 


C-124 


SLCLFSYRR 


ENV761-769 


2.2X10-* 


C-125 


CLFSYRRLR 


ENV763-771 


2.2X10-* 


C-Ul 


AVFIHNFKR 


POL893-901 


2.9X10-* 


C-100 


KLAFHHMAR 


NEF192-200 


3.7X10-* 


C-118 


TVQCTHGIR 


ENV247-255 


7.4X10-* 


C-113 


ILGYRVSPR 


VIF124-132 


8.9X10-* 


C-112 


IVWQVDRMR 


VIF9-17 


>io-' 


C-98 


PVRPQVPLR 


NEF73-81 


>io-' 


C-126 


ILHIHRRIR 


ENV838-846 


>io-* 


C-106 


ELYPLTSLR 


GAG424-432 


>io-* 


C-123 


VLSIVNRVR 


ENV700-708 


>io-' 


C-122 


IVGGLVGLR 


ENV687-695 


>10-'' 



:^mm(D^^^ K{±. H I Yizictt^ffLm}B^^mmx^^<Dt:\ ^tA i ds 
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^Wr-StaA I D S "7 ±m^Zf^ K^=»- F-r'SDNA#t^*a^;tDN 



2 0 



wo 95/11255 

SE?iJ#^: 1 
K^J®S$ : 9 

• : h hfeS^:^'t7'r;l/X (human 

Asn Pro Asp He Val He Tyr Gin Tyr 

S2^j#-^ : 2 
BB^JCDg^ : 9 

mn<om -.r^ ym 

• *fe^iS : t h$feig^ti:'i'^>'I^X (human 
Phe Pro Val Arg Pro Gin Val Pro Leu 

mm^^ : 3 

mn<DM:^ : 9 

.^/gg^ : t h^ig:?^:^'i7-r;PX (human 
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InoDunodef iciency virus) 



immunodeficiency virus) 



immunodeficiency virus) 
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Thr Pro Pro Leu Val Lys Leu Trp Tyr 

m^m^ : 4 
ie^jog$ : 1 0 

mm<Dmm ^^^^ k 

' : t (human immunodeficiency virus) 

Glu Pro He Val Gly Ala Glu Thr Phe Tyr 

Be^jOS$ : 9 

•^#1^ : t hfeS^:^'i''f -'^^ (human immunodeficiency virus) 
Ser Pro Ala He Phe Gin Ser Ser Met 

my\m^ : e 
se^iog$ : 9 

mm 

2 2 
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• : t -< (human immunodeficiency virus) 
Tyr Pro Leu Thr Phe Gly Trp Cys Phe 

mmom^ 9 

• : t h^^'^-^^y Jl^^Chumn immunodeficiency virus) 
B2?iJ 

Glu Pro He Val Gly Ala Glu Thr Phe 

m^m^ : 8 

B2^J®S$ : 1 0 

• : t h^^^^'t^'f (human immunodeficiency virus) 
Val Pro Leu Asp Lys Asp Phe Arg Lys Tyr 

aa^j#-^ : 9 
mn<DS:^ : 1 1 
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• ^f&i^ : t h^3S^:^'!7>f7UX (human immunodeficiency virus) 
Arg Pro Gin Val Pro Leu Arg Pro Met Thr Tyr 

mnm^ : 1 0 

ie?iJ©S^ : 9 

• : t h^i^^^'i^'T/l^XChuman immunodeficiency virus) 
He Pro Leu Thr Glu Glu Ala Glu Leu 

ie^J#^ : 1 1 

ie^j®s$ : 9 

' : b b^&^-^'y ^ Ji^:^Ch\ima.n immunodeficiency virus) 

Asp Pro Asn Pro Gin Glu Val Val Leu 

ie^J#-t : 1 2 
BS^i©g$ : 9 

2 4 
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• : t (human immunodeficiency virus) 

Arg Pro He Val Ser Thr Gin Leu Leu 

B£?iJ#^ : 1 3 
Be^JOg$ : 9 

mmcomm. ^^5^ k 

• ^^tg : t h^fe^^:^'i''1' -'I'XChuman immunodeficiency virus) 

Leu Pro Cys Arg lie Lys Gin He lie 

ia^J#^ : 1 4 
ieyij®g$ : 9 

• : t h^S^:^'5''1'''l'^(human immunodeficiency virus) 

Phe Pro Gin Ser Arg Thr Glu Pro Thr 

i2^J#-^ : 1 5 
i2?iJOS$ : 9 
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• : t V^^'^i^t^ -/UXChuman immunodeficiency virus) 

wm 

Phe Pro lie Ser Pro He Glu Thr Val 

mnm^ : 1 6 
ie^jos$ : 1 0 

BE^iJCDM : T i 

Be^j®ais : Y 

• : t h$fe3S^:^'t^'<>'^^ (human immunodeficiency virus) 
Val Pro Leu Asp Glu Asp Phe Arg Lys Tyr 

w.nm^ : 1 7 

se^j©;g$ : 1 0 

• ^^=S : b yU;^ (human immunodeficiency virus) 

Glu Pro He He Gly Ala Glu Thr Phe Tyr 

mnm^ : 1 8 
Sa^jOft^ : 9 

2 6 
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mn<Dmm : k 

• : t h $6,1^^:^ "^^^UX (human immunodeficiency virus) 

mm 

His Pro Val His Ala Gly Pro lie Thr 

m^m^ : 1 9 
mnoM:^ : 9 

• ^^^S : t h^S^:^'i"r ^l/X(human immunodeficiency virus) 
Tyr Pro Leu Ala Ser Leu Lys Ser Leu 

m^m^ : 2 0 

@£^J©g$ : 1 1 
iS^J®M : T i y ^ 

• : t h^^^:^r> ^yUX (human immunodeficiency virus) 
Lys Pro Gin Val Pro Leu Arg Pro Met Thr Tyr 



WSm^ : 2 1 
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• : h h$6.^^:^»>'f';l/X(huiiian immunodeficiency virus) 

mm 

Glu Pro Val His Gly Val Tyr Tyr 

Be^J#^ : 2 2 
B2yij®g$ : 9 

• : t hlfeS^:^'^ -< /PXCliuman immunodeficiency virus) 
Asn Pro Glu lie Val He Tyr Gin Tyr 

mm^^■ : 2 3 

1271]® ft $ : 9 

• : t h$fe3S^:^'i7'l'yl/X (human immunodeficiency virus) 
Val Pro lie Val Gin Asn lie Glu Gly 
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m^m^ : 2 4 
mn<DM:^ : 9 

• ^i^S : t h$6,iS^:^'>'I'yUX (human immunodeficiency virus) 
Leu Pro Glu Lys Asp Ser Trp Tlir Val 

BE3?iJ#-^ : 2 5 
fie^J©M$ : 9 

mn<om.m •. k 

• ^^jg : b h^feS^F^'t^'l'-'l'^ (human immunodeficiency virus) 
Asn Pro Pro He Pro Val Gly Glu lie 

mn^^ : 2 6 

le^jOg^ : 9 

win(Dmm : k 

• : t h$feiS^:^'i7'ryU;^ (human immunodeficiency virus) 

Tyr Pro Leu Ala Ser Leu Lys Ser Leu 

2 9 
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mnm^ : 2 7 

le^JOfi^ : 9 

• : t \-^^^^^ ^ J\/y^ (human innnunodef iciency virus) 

Val Pro Val Lys Leu Lys Pro Gly Met 

iB^J#-^ : 2 8 
Se^jOg$ : 9 

mm 

• : t h'^l^^^^ ^ (human immunodeficiency virus) 

mm 

Tyr Pro Leu Thr Ser Leu Arg Ser Leu 

mjm^- : 2 9 

iB^jOg$ : 9 

mntDm-. run 
w.n(omm ^^^^ k 

• : t h$&^^^'^7'i'7l/X (human immunodeficiency virus) 

as??'] 

3 0 
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Leu Pro Pro Val Val Ala Lys Glu He 
m^m^ : 3 0 

mm<DS:^ : 9 

• ^^^S : t h^]^^:^«>-<>/U7L (human immunodeficiency virus) 

Phe Pro Arg Pro Trp Leu His Ser Leu 

: 3 1 
1271]©^$ : 9 

• ^^iS : t hlfeS^t^'i'l'yUX (human immunodeficiency virus) 

Cys Pro Lys Val Ser Phe Glu Pro He 

SS^J#-^ : 3 2 
ie^J®g$ : 9 
iS^J<DM : T ^ 

• ^f&i^ : b hfeS^^'^7't'>'UX (human immunodeficiency virus) 

3 1 
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Asn Ala Asn Pro Asp Cys Lys Thr He 
Be^J#^: 3 3 

mmoM^ : 9 

• ^tM^ ' t bf^ik^^-^^ -f (human immunodeficiency virus) 

mm 

Thr Ala Val Gin Met Ala Val Phe He 

mmm^ : 3 4 

E3^J©g$ : 9 

mmcom : T i 
mn(Dmm : '^^^ k 

• : b h^'&^^t^^ Jl'X (human immunodeficiency virus) 
Arg Ala Phe His Thr Thr Gly Arg lie 

Be^J#-^ : 3 5 

mnos:^ : 9 
mmmm •. k 

3 2 
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' : t h^&^-^'y ^ (human immunodeficiency virus) 

Tyr Ala Pro Pro lie Gly Cly Gin He 

K7«J#^ : 3 6 
fie?iJOfi$ : 9 

mm 

• : t (human immunodeficiency virus) 
Gin Ala Arg Gin Leu Leu Ser Giy He 

BE^J## : 3 7 
ie3^J(DS$ : 9 

mm 

• : t h^&^f-^^ ^ (human immunodeficiency virus) 

mn 

Val Ala Gin Arg Ala Tyr Arg Ala He 

iEJiJ#-^ : 3 8 
gB^jOg$ : 9 
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• : t h ft&l^^^ Ji^ (human immunodeficiency virus) 
Arg Ala Tyr Arg Ala He leu His He 

mi^m^- : 3 9 

Se^JcDS^ : 9 

• ^^m^ : t h$6,^^:^'^7'f ;U;^ (liuman immunodeficiency virus) 
Val Gly Pro Thr Pro Val Asn He He 

m9m^ : 4 0 

BH^J©S^ : 9 

• : t h^fei^^^T^^yUX (human immunodeficiency virus) 

Gin Gly Trp Lys Gly Ser Pro Ala He 

ifi^i#-§- : 4 1 
BfiJiJCDM^ : 9 
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' ^P^SL : t h ^feiS^^ 't' -< -'I'X (human immunodeficiency virus) 

Val Gly Gly Leu Val Gly Leu Arg He 

ie^J#-^ : 4 2 
WM<0^^ : 9 

h'f>n>'- : 

• : t h^fe.SE^^'i'^^^X (human immunodeficiency virus) 
Asp Ala Arg Ala Tyr Asp Thr Glu Val 

mnw^ : 4 3 

: 9 

• : h hfe^^:^'^^ -f-'WX (human immunodeficiency virus) 

Asn Ala Leu Phe Arg asn Leu Asp Val 

i£^J#-^ : 4 4 
iS^J©g$ : 9 

mn(Dm .rum. 

3 5 
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MM 

• : t h^&^-^O -i Ji^X (human immunodeficiency virus) 
lie Pro Leu Giy Asp Ala Lys Leu Val 

mym^ : 4 5 

ifi^JOg^ : 9 

• : fc 'I'yI/X (human immunodeficiency virus) 
Giy Pro Cys Thr Asn Val Ser Thr Val 

mn^^ : 4 6 

ie^J©S$ : 9 

MM. 

• : t h^S^:^'t''1'^^X (human immunodeficiency virus) 

mm 

Cys Giy His Lys Ala He Giy Thr Val 

Wifm^- : 4 7 
@a^J®g$ : 9 

3 6 
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• : t h^^^-^^^Ji^^ (hunan immunodeficiency virus) 

He Val Met His Ser Phe Asn Cys Are 

BE^JS^ : 4 8 
Se^JtDg^ : 9 

• : t h^^^^'^ ^ Jl'^ (human immunodeficiency virus) 
Val Leu Ala Val Glu Arg Tyr Leu Arg 

SE^iJ#-^: 4 9 
W,y^\<DM:^ : 9 

h^nui?- : mm: 

• : t ^ Jl^:^ (human innnunodef iciency virus) 
Asn Tyr Arg Leu He His Cys Asn Arg 

ie^J#-v : 5 0 

3 7 
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mm<D^^ : 9 

• : h YfL^'^-^'^ ^ (human immunodeficiency virus) 

mn 

Met Val His Gin Ala He Ser Pro Arg 

Wmm^ : 5 1 
Be^J©S$ : 9 

• : t h^fe^^^^'i^'f-'l^X (human immunodeficiency virus) 

Ser Val Lys Lys Leu Thr Glu Asp Arg 

Ba^J#-§- : 5 2 
@e^jOS$ : 9 

mm<Dmm : ^^^^ k 

• ^^iS : t hfeS^^'i^'f >'l^X (human immunodeficiency virus) 
Ser Leu Cys Leu Phe Ser Tyr Arg Arg 

3 8 
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: 5 3 
le^ijCS^ : 9 

mm<Dmm •. ^-^^ k 

. : t hfk^^-^^^ (human immunodeficiency virus) 

mm 

Cys Leu Plie Ser Tyr Arg Arg Leu Arg 

mmwf^ : 5 4 

mnoM:^ : 9 

• ^^^S : h h^feS^^'^1'>'l/X (human immunodeficiency virus) 

Ala Val Phe lie His Asn Phe Lys Arg 

E^J#^ : 5 5 
Se^JcDM$ : 9 

mmcomm : ^zf^ k 

• : t Vf^&^-^^-^Jl'^ (human immunodeficiency virus) 

Lys Leu Ala Phe His His Met Ala Arg 

3 9 
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mmm^ : 5 6 

mncOM:^ : 9 

• : t ^ J\^'^ (human immunodeficiency virus) 
Thr Val Gin Cys Thr His Gly He Arg 

mJym^ : 5 ? 

iE3?iJ®S$ : 9 

mm 

• ^igjig : h h^^^^^'iJ^^ (human immunodeficiency virus) 
He Leu Gly Tyr Arg Val Ser Pro Arg 

m^m^ : 5 8 

mm(OM:^ : 9 

mm 

• : t h^feS^:^'^^'!'''!'^ (human immunodeficiency virus) 

4 0 
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He Val Trp Gin Val Asp Arg Met Arg 

Se^J#-§- : 5 9 
g2^J(Dg$ : 9 

mm 

* ^^■^t : t V^^"^-^^ ^ (human immunodeficiency virus) 

Pro Val Arg Pro Gin Val Pro Leu Arg 

ie^J#-^ : 6 0 
Be^J®g$ : 9 

mn<^mm : ^^^^ k 
mm 

' : t h^&PP'-M^ ^ J\^^ (human immunodeficiency virus) 

lie Leu His He His Arg Arg He Arg 

BB^J#-t : 6 1 
lE^JOg^ : 9 

mm 

• : t V^i^SP^^"^ 'i )\^'^ (human immunodeficiency virus) 

4 1 
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Glu Leu Tyr Pro Leu Thr Ser Leu Arg 

B2^ii#^ : 6 2 
ge^iJCDg^ : 9 
IS^JCDM : T i yg? 

Sa^ijOSsIS : K 

• : t h^feS^t^'t^'f -/l/X (human immunodeficiency virus) 

mm 

Val Leu Ser He Val Asn Arg Val Arg 

Be^J#^ : 6 3 
Be^J<Dg$ : 9 

• ^^^S : t Y^^t^'^'O •< A/T.. (human immunodeficiency virus) 

He Val Gly Gly Leu Val Gly Leu Arg 

mim^ : 6 4 
i2^J®S$ : 2 7 
iS^jCDM : mk 

i^CDtfe : 

4 2 
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• : t h$fe3S^:^'i'-1'>'UX (human immunodeficiency virus) 
ACTCCGCCGC TCGTTAAACT GTGGTAC 

Se^]#-t : 6 5 
mm<DM:-^ : 3 0 

• : t h^fe^^i^'J^'f (human Immunodeficiency virus) 
GAACCGATCG TTGGTGCTGA AACTTTCTAC 

rn^rn^ : 6 6 

Se^jOS$ : 2 7 
BE?|J©M : mk 

• : t h$feS^^'i'-1' /l'^ (human immunodeficiency virus) 

mn 

TCTCCGGCTA TCTTCCAGTC TTCTATG 
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